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PORTABLE INFORMATION TERMINAL EQUIPMENT AND 
DISPLAY METHOD THEREFOR 

BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION: 

The present invention relates to a portable 
information terminal equipment and a display method for 
the equipment and, more particularly, to a portable 
information terminal equipment which has a browser 
function for acquiring image data to be displayed on the 
screen during a standby period or at the time of 
origination/termination of mail, a telephone call, or the 
like from the server side, and can make settings for 
displaying the image data acquired by using the browser 
function on the screen during a standby period or at the 
time of origination/ termination of mail, a telephone call, 
or the like, and a display method for the equipment. 
DESCRIPTION OF THE PRIOR ART: 

In displaying image data on the screen at the time of 
termination, a conventional portable information terminal 
equipment is designed to either display a still image or 
animation Gif image or create a program defining the 
action of an animation image to be displayed for each 
operation so as to display the corresponding animation 
image . 



In displaying a still image or animation Gif image, 
however, image data must be prepared every time an image 
is displayed. If only one image data is shared, identical 
images are displayed for the respective operations. This 
makes it impossible to discriminate operation conditions 
from each other on the basis of displayed images. On the 
other hand, to discriminate operation conditions from each 
other, many image are required, and hence a large memory 
capacity is required. 

In the case where a program for defining the action 
of an animation image to be displayed is created for each 
operation, image data must be prepared for each operation, 
and a program for image display is also required for each 
function. As a consequence, a large memory capacity is 
required. 

In addition, in acquiring image data from a network 
or the like, image data must be prepared for each display 
operation and function, resulting in a deterioration in 
data creation efficiency on the data distribution service 
side . 

Furthermore, in a portable information terminal 
equipment, when different image data are to be displayed 
for the respective functions and operations, a large 
memory capacity is required to store image data. 

SUMMARY OF THE INVENTION 



The present invention has been made in consideration 
of the above problems in the prior art, and has as its 
first object to provide a portable information terminal 
equipment with a sequence function which writes sequence 
information representing an image display pattern, 
together with image data to be displayed, and performs 
image display based on the sequence information in the 
image which the portable information terminal equipment 
acquires from a Web server, and a display method for the 
equipment . 

It is the second object of the present invention to 
provide a portable information terminal equipment which 
writes a plurality of sequence data in image data to allow 
the sequence data to correspond to display settings in the 
equipment, and a display method for the equipment. 

In order to achieve the first object, according to 
the first main aspect of the present invention, there is 
provided a portable information terminal equipment with a 
browser function, comprising image information acquisition 
means for acquiring image information constituted by at 
least image data and display sequence information of the 
image data from a Web server through a communication line, 
storage means for storing the image information acquired 
by the image acquisition means, and display means for 
displaying image data on the basis of the display sequence 



information contained in the image information stored in 
the storage means. 

The portable information terminal equipment according 
to the first main aspect has the following secondary 
aspects . 

The image information includes title information of 
image data, a data size of a background image and an image 
count of background images, display setting correspondence 
information for each operation of each function of the 
portable information terminal equipment, display sequence 
information, data of at least one background image, and 
data of at least one controlled image. 

The display sequence information includes sequence 
start information used to start display sequence 
processing of a plurality of pieces of sequence 
information for controlling display of controlled images, 
and sequence end information used to end the display 
sequence processing. 

The sequence information includes image switching 
time information for setting a controlled image switching 
time, display image number information for designating a 
controlled image number, display position information for 
setting display position information of a controlled image, 
image inversion display information for setting whether to 
perform inversion display of a control image, image tilt 



information for setting whether to perform rotation 
display of a controlled image, and erase/non-erase 
information for setting whether to erase a controlled 
image upon switching of display of the controlled image. 

The sequence information includes sound generation 
setting information for generating a sound when an 
arbitrary one of controlled images is displayed. 

The equipment further comprises display setting means 
for performing display setting by making different pieces 
of image information correspond to functions for the 
respective functional operations of the portable 
information terminal equipment. 

In order to achieve the second object, according to 
the second main aspect of the present invention, there is 
provided a display method for a portable information 
terminal method with a browser function, comprising the 
image information acquisition step of acquiring image 
information constituted by at least image data and display 
sequence information of the image data from a Web server 
through a communication line, the storage step of storing 
the image information acquired in the image acquisition 
step, and the display step of displaying image data on the 
basis of the display sequence information contained in the 
image information stored in the storage step. 

The display method for the portable information 



terminal equipment according to the second main aspect has 
the following secondary aspects. 

The image information includes title information of 
image data, a data size of a background image and an image 
count of background images, display setting correspondence 
information for each operation of each function of the 
portable information terminal equipment, display sequence 
information, data of at least one background image, and 
data of at least one controlled image. 

The display sequence information includes sequence 
start information used to start display sequence 
processing of a plurality of pieces of sequence 
information for controlling display of controlled images, 
and sequence end information used to end the display 
sequence processing. 

The sequence information includes image switching 
time information for setting a controlled image switching 
time, display image number information for designating a 
controlled image number, display position information for 
setting display position information of a controlled image, 
image inversion display information for setting whether to 
perform inversion display of a control image, image tilt 
information for setting whether to perform rotation 
display of a controlled image, and erase/non-erase 
information for setting whether to erase a controlled 



image upon switching of display of the controlled image. 

The sequence information includes sound generation 
setting information for generating a sound when an 
arbitrary one of controlled images is displayed. 

The method further comprises the display setting step 
of performing display setting by making different pieces 
of image information correspond to functions for the 
respective functional operations of the portable 
information terminal method. 

According to the present invention, there is provided 
a portable information terminal equipment which has a 
browser function, can acquire image data used for a 
standby window or used during a standby period or at the 
time of transmission and reception of mail or origination 
and termination of a telephone call from the server side, 
and can perform display settings with respect to the 
acquired image data. The function of this equipment is to 
perform display control on characters corresponding to the 
respective functional operations on the basis of display 
sequence information for defining background images used 
to display image data, a controlled image (to be referred 
to as character data hereinafter) to be actually operated, 
and an action of a character. 

A plurality of operations such as origination and 
termination of a telephone call and a plurality of pieces 



of display sequence information interlocked with each 
operation are prepared in image data. An operation 
pattern of characters to be displayed is calculated from 
settings that designate a specific image for a specific 
operation, and display control is performed at the time of 
each operation on the basis of the display sequence 
information . 

As is obvious from each aspect described so far, 
according to the present invention, since images are 
displayed on the basis of display sequence information in 
image information acquired from the server side, a program 
for displaying an image for each functional operation such 
as, for example, telephone call originating or terminating 
operation can be reduced. 

In addition, according to the present invention, 
since a plurality of images to be displayed and a 
plurality of pieces of sequence information for display 
operation can be prepared in image information acquired 
from the server side, image data required for each 
function as in the prior art can be deleted. As a 
consequence, the memory capacity to be used can be greatly 
reduced . 

Furthermore, according to the present invention, 
since a plurality of images to be displayed and a 
plurality of sequence information of display operation can 



be written in image information acquired from the server 
side, image data can be efficiently created. 

According to the present invention, since a plurality 
of pieces of sequence information can be written in image 
information acquired from the server side, one image data 
can be shared among a plurality of functions, and display 
switching can be performed for each functional operation. 

Moreover, according to the present invention, by 
writing a plurality of pieces of sequence information in 
image information acquired from the server side, a 
plurality of functions can be discriminated from each 
other by display images even if one image data is shared 
among the functions. 

The above and many other objects, features and 
advantages of the present invention will become manifest 
to those skilled in the art upon making reference to the 
following detailed description and accompanying drawings 
in which preferred embodiments incorporating the principle 
of the present invention are shown by way of illustrative 
examples . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a conceptual view showing a network 
according to a preferred embodiment of the portable 
information terminal equipment of the present invention; 

Fig. 2 is a view showing the arrangement of image 
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information in the embodiment of the present invention; 

Fig. 3 is a view showing the arrangement of sequence 
information in the embodiment of the present invention; 

Fig. 4 is a view showing an example of drawing 
operation based on sequence information in the embodiment 
of the present invention; 

Fig. 5A is a view showing a display sequence and the 
like of images in the embodiment of the present invention; 

Fig. 5B is a timing chart for drawing operation in 
the embodiment of the present invention; 

Fig. 6 is a flow chart showing an example of drawing 
processing in the embodiment of the present invention; 

Figs. 7A and 7B are plan views showing respectively 
an example of inversion drawing processing in the 
embodiment of the present invention; and 

Fig. 8 is a plan view showing an example of rotation 
drawing processing in the embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A preferred embodiment of the present invention will 
be described below with reference to the accompanying 
drawings . 

Fig. 1 is a conceptual view showing the schematic 
arrangement of a communication system using a portable 
information terminal equipment according to an embodiment 
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of the present invention. As shown in Fig. 1, a portable 
information terminal equipment 1 according to the present 
invention acquires desired image information from a Web 
server 2a on a network through a gateway 3, exchange 4, 
and radio base station 5. Reference numeral 2b shows a 
mail server. 

Fig. 2 is a view showing items of image information 
which are acquired from a Web server by the portable 
information terminal equipment according to the embodiment 
of the present invention. As shown in Fig. 2, the 
acquired items of image information include title 
information 21, background image size 22, the number of 
background images 23, controlled image size 24, the number 
of controlled images 25, information corresponding to 
display setting 26, the number of sequences 27, sequence 
information 28, background image data 29, and controlled 
image data 30. 

The title information 21 is a title for identifying 
image information. The background image size 22 is the 
data size of an image used as a background. The number of 
background images 23 is the number of images used as a 
background. The controlled image size 24 is the data size 
of an image (controlled image) controlled on the basis of 
sequence information. The number of controlled images 25 
is the number of images used as controlled images . The 
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display setting correspondence information 26 includes 
information indicating whether a given image can be 
displayed or not for a specific function, information 
indicating whether given sequence information or 
background image can be used or not for a specific 
function, and the like in the portable information 
terminal equipment- The number of sequences 27 is the 
number of pieces of sequence information. The sequence 
information (1 to n) 28 is information about a processing 
sequence such as a display sequence in displaying 
controlled images. The background image data (1 to m) 29 
are image data as background image data whose settings can 
be changed by the user. The controlled image data (1 to 
k) 30 are image data whose display sequence is controlled 
on the basis of the respective pieces of sequence 
information of the sequence information 28. 

Fig. 3 is a view showing items of sequence 
information in the embodiment of the present invention. 
This sequence information is information used to actually 
display an image acquired from the Web server by using the 
browser function. As shown in Fig. 3 r the items of this 
sequence information include sequence start information 31, 
sequence information (1 to n) 32, and sequence end 
information 33. 

The sequence start information 31 includes sequence 
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start information 311 indicating the start of a sequence 
and background image number information 312 of an image to 
be displayed as a background image. The sequence 
information 32 includes image switching time information 
321, display image number 322, display position 
information (x and y coordinates) 323, image inversion 
display information 324, image tilt information 325, and 
erase/non-erase information 326 in image switching 
operation. 

Drawing processing based on sequence information in 
the portable information terminal equipment according to 
the embodiment of the present invention will be described 
next with reference to Figs. 4 to 8. Fig. 4 is a plan 
view showing an example of how images are drawn in the 
portable information terminal equipment according to the 
embodiment of the present invention. As shown in Fig. 4, 
when display operation proceeds from the upper left on the 
screen to the lower right end on the screen by using a 
plurality of images in a zigzag pattern, the intervals 
between the respective images and their drawing positions 
are set by using the image switching time information, 
display position information, and the like of the sequence 
information shown in Fig. 3. 

Fig. 5B is a timing chart showing drawing processing 
based on sequence information. For the image to be 
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displayed first, the switching time is set to 0 because 
there is no preceding image as shown in Fig. 5. The image 
switching time is the time that has elapsed after the 
image represented by immediately preceding sequence 
5 information is displayed. In drawing an image, the 
display time of the image to be drawn is calculated from 
sequence information about the image to be drawn and 
sequence information about an image to be drawn next. 

Sequence information can further include sound 

10 generation setting information for generating a sound in 
accordance with arbitrary image data to be displayed. If , 
for example, settings are made to generate no sound for 
the controlled image corresponding to display ordinal 
number 1 and generate a sound for controlled image 

15 corresponding to display ordinal number 2, a sound is 
generated when controlled image corresponding to display 
ordinal number 2 is displayed. 

Fig. 6 is a flow chart showing an example of drawing 
processing in the embodiment of the present invention. 

20 First of all, background image information is acquired 
from sequence start information to render an image (step 
SI). When drawing of the background image is complete, 
the first sequence information is extracted (step S2). It 
is checked whether there is an image inversion display 

25 designation in the extracted sequence information (step 



S3). If the presence of an inversion display designation 
is determined in step S3, inversion processing of the 
controlled image is performed (step S4). If there is no 
inversion display designation, the controlled image is 
used without any change. 

It is then checked whether there is a tilt angle 
designation in image tilt information (step S5). If tilt 
information is designated, a tilt angle is calculated, and 
the controlled image is rotated in accordance with the 
tilt angle (step S6). If no tilt information is 

designated in step S5, the controlled image is used 
without any change. 

Subsequently, the unprocessed or processed controlled 
image in the sequence information is drawn on the actual 
screen (step S7). When drawing is complete, sequence 
information about the next controlled image is acquired to 
calculate an image switching time (step S8), and it is 
checked whether the acquired sequence information is 
sequence end information (step S9). If it is determined 
in step S9 that the acquired sequence information is 
sequence end information (YES in step S9), and the 
acquired sequence information is sequence information used 
to render the next image (NO in step S9), image switching 
time information is acquired, and an elapsed drawing time 
timer is started (step S10). 
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The elapsed drawing time timer is monitored until the 
timer causes timeout (step Sll). After the elapsed 
drawing time timer causes timeout, image erase/non-erase 
information at the time of switching in the sequence 
information of the currently displayed image is checked 
(step S12). If the image erase/non-erase information at 
the time of switching in the sequence information 
indicates "erase" (NO in step S12), the currently 
displayed image is erased (step S13), and the flow 
advances to drawing processing for the next image. If the 
image erase/non-erase information at the time of switching 
in the sequence information indicates "non-erase" (YES in 
step S12), the flow advances to drawing processing for the 
next image while the currently displayed image is kept 
displayed. 

Figs. 7A and 7B are views for explaining respectively 
inversion drawing processing in the embodiment of the 
present invention. 

Referring to Fig. 7A, assume that coordinate position 
1 (xl, yl), coordinate position 2 (x2, yl), coordinate 
position 3 (x2, y2) , and coordinate position 4 (xl, y2) 
which are the respective drawing coordinate positions of 
an original image are subjected to holizontal inversion 
processing. In this case, if, for example, the upper left 
coordinate position of an image subjected to the 
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conversion processing is set to (0, 0), the processing is 
performed on the basis of the following processing 
program: 

for (i = 1 ; i <= end X-coordinate ; i ++) { 
for (j = 0; j <= end Y-coordinate ; J;;) { 
inverted image [end X-coordinate - i, 
j ] = original image [ i , j ] ; 

} 

} 

Fig. 7B show an image after the inversion drawing 
processing. 

Fig. 8 is a view for explaining an example of 
rotation drawing processing in the embodiment of the 
present invention . 

Referring to Fig. 8, assume that coordinate position 
1 (xl, yl), coordinate position 2 (x2, yl), coordinate 
position 3 (x2, y2), and coordinate position 4 (xl, y2) 
which are the respective drawing coordinate positions of 
an original image before rotation are subjected to 
rotation processing. In this case, if a reference point 
(0, 0) is set for rotation, the respective drawing 
coordinate positions are calculated by the following 
processing. 
<for 90 degrees> 

X-coordinate after conversion = y-coordinate before 
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conversion x SIN(7t/2) 

Y-coordinate after conversion = x-coordinate before 
conversion x SIN(7t/2) 
<for 180 degrees> 

X-coordinate after conversion = y-coordinate before 
conversion x COS( 7t ) 

Y-coordinate after conversion = x-coordinate before 
conversion x COS(7t) 
<for 270 degrees> 

X-coordinate after conversion = y-coordinate before 
conversion x SIN(2 x 71/ 2) 

Y-coordinate after conversion = x-coordinate before 
conversion x SIN (2 x tc/2) 

As described above, in performing image inversion 
display or rotation display, there is no need to store 
inverted or rotated image data in a memory as in the prior 
art. More specifically, an inverted or rotated image is 
calculated from the drawing coordinates of acquired image 
data, and the calculated image is displayed. Therefore, 
only data about the calculation scheme may be stored. 
This makes it possible to greatly reduce the memory 
capacity used and also shorten the download time for the 
acquisition of image information. 

In addition, the portable information terminal 
equipment according to the embodiment of the present 
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invention can assign various operation functions to the 
respective pieces of sequence information contained in one 
image information acquired through a communication line. 
Therefore, one character data can be displayed in 
different display patterns for terminating operation, 
originating operation, mail receiving operation, and the 
like, and each operation condition can be determined from 
the action of a displayed character. 

The above embodiment is a preferred embodiment of the 
present invention, and various modifications of this 
embodiment can be made within the spirit and scope of the 
present invention. If, for example, image information 
such as character information is acquired from a Web 
server and is used for a portable mail terminal or game 
terminal capable of displaying images on its display 
section, an image can be displayed in accordance with each 
function without creating any image display program for 
each function operation in each terminal. In addition, 
since there is no need to prepare image data for each 
function, the memory for storing image information can be 
efficiently used. 



